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Magnetic disc has a magnetic recording medium layer on a substrate and a protective film on the medium layer. The 
protective film contains Zr oxide and at least one of Y Al, Si. Ce or Mg oxide . 

; USE/ADVANTAGE - Magnetic disc records and reproduces information by maintaining contact with a magnetic head 
slider at starting and still operation. The magnetic disc is loaded on a magnetic disc device used for a computer 
external recording device. The hardness of the protective film is adjustable and is appropriately selected for the 
magnetic head slider. The protective film prevents the medium layer or the slider from scarring or wear during 
contact start, stop, operation. 
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ABSTRACT: 

PURPOSE: To prevent flawing of a magnetic recording medium layer and wear of a magnetic head slider by 
providing the magnetic recording medium layer formed on a substrate and a protective film essentially consisting of 
zirconium oxide and contg. one of compd. such as yttrium oxide. 

CONSTITUTION: The magnetic recording medium layer 2 is formed on the recording medium 1 constituted by 
providing a hardened underlying layer on a base material and the protective film 3 which consists essentially of the 
zirconium oxide and is added and incorporated with at least any one among the yttrium oxide, aluminum oxide, 
silicon carbide, cerium oxide, and magnesium oxide to control the hardness is provided thereon; further, a lubricating 
layer 4 is provided thereon. The hardness of the protective film can be adjusted according to which of the yttrium 
oxide, etc., is added and by adjusting the amt. of said yttrium oxide, etc., to be added in the protective film 3 and, 
therefore, the suitable protective film is obtd. according to the magnetic head slider to be used. The flawing and 
wearing of the magnetic recording medium layer and the magnetic head slider during operation are prevented. 

COPYRIGHT: (C)1989,JPO&Japio 



1 of 1 



11/25/03 12:18 PM 



©B*B4*ftJr(JP) © « » iiJ SI & Bfl 

©&m¥ffft&n (a) ¥1-258222 

■ JfF^lSS#^ ©£5fl ^(1989)10^ 16B 

7350- 5 D 

7350-5D , _ x 

<g)£r m BS63-86325 

@th m 0363(1988) 4 8 B 

®ft H ¥ * A ft ^ ^Eil:M^rtJ^nW8Tg 



©Int.Cl. 4 
G 11 B 



5/72 
5/82 



w m m 

T * $ ^ * a . St ft 4" f # , & <t * 'J * ± , & I 

V&it-" ? * >tf ±<d < £ fa A*** 1 



ol^BSlf ^^ttf^Oh ?^o^J B*J5 
vol. H , no 1 , 1987 ) Kl$L< 

Kit* tn^ie** *l&b§vtM ^ 

y V * y <i ^" 16) B & 7 s ^ (5ircfl* Ltttf&if 
C©X3rc»tt«Stt7tB»X^*^£tttl'Ci>^ 
K&'Efc ( #JX-tt 3600rpm ; 3-£*o CO@fc*C 

&«&£©i&SJT iB&TM^isiSiigxinJ-;^ 



115- 



^ I6i ft ir > a >iVVC X !) W LttWbftX& 

flp 3 V * ► - J* # - ► • ^ h y 7 ( C 9 8 ) 

Bar****iiticttc©jc3a:B»?Mj** 
initio 

ft 7tffi& fid <t . tkit& ± 

ft t L &iit OM)^, T A* $ — !> A , & 

ft^ -f * , m<t± y * * B * x tf&ft-* ^* * f 

-T&fifett , Y 2 0 5 , Al 2 0» , 8iC , CeO , kgO * 
ZTcfoWthC tVC X i)«S03 > ha - A, tf!^ 

TJttttfcjfe fr &tt-Ct*Wt 3 ft*o I2> H B » it fit 



»BI!¥ 1-258222 (2) 

* ? <D&mi> lS PttK* j)BllS&^v Ya? 4 f<D®. 
»©&EU £ * > m&^v Y*? 4 

&tz> t . ta*m ^ 7©fjittfc«§i Lie** • ft* 

tfi T S ft < * * „ l/tSB»f , B»^'/ K 

1t*>VC , VtXX t> 8IO2 #2*& C Ki 62-109222 

#B&^* K^'f^^Xtfffi&TM^frSfe 
C©ffe^flJ:fleoX5 7iftij^/S*^m^i«:^ 

B&lk"* & <t £ t *CB»-^y Y*9 4 *<Dmft* (> 

ai - ±VCK>0 KID Nl 

Lit t OT * J> . Bjaigftfeft/ff Mil r-Fe 2 0 s 
^ Sc & * * Jfe T *> * «, 

ftcSitei3in^tJx.d: Ce0 2 12 moz * &r0 2 

rf y ij -^tfffiT 700 SffiKT^^^^J: , X# 
Pitt'*** T#tJ 20 WNca" 15 <b«fc^t:«itt7)ia< , 

*«A^O«ft#»CfiBtiCittXiR( J. of 

iiaier. Sci. ^1 ' 8 5 P. 1178 1184 3HLMADA ex tU ) 
VC&^btlX^&o X • ^2^^i2>i^5£^ Ce0 2 fe 
Kflil^ 15 mot % fe*TT*>*o 

iXSi'C CPol Duwez ic Francle Odell t J, Am t Cerom 

ceo 2 mm is moz ^Tt^^ni, 
gurw 2 



* 7t , #t£j£<3lfr MPO 3 moZ *#tr Zr0 2 * * '< 
SfcBm 800 fc'J«€*»Ofc. ac^^rco^T (, a- 

TOBS^TJ:etiCD5C0^^ to^P^^o X *« C Pol Duwez 
Francia Odell and Frank H.Broan Jr J'.Am.Ceram.Soc, 
H C 5 J 109 U 952); o 

m 2 l&VCm* Oi£|ftfe<3l £ * 7 <f ^##*T CSS 

K%T<omtettmtt&nm±M]&<Dtt^ \><o , x 

*'Jn *^tr«s*fe , frmmtfoW 2 vc i hmit 
wt& 1000 &±<Dm&.^y v * ? <i sKn^-ttib 

131© * * # -^&a£^te:f^*7t^-C$> * <b3t;t 
f>n*Ot Zro 2 tifiK^iL, Y 2 o a 

AZ 2 0 5 4 ^4-^tfK^ffiO«g«ffi[l3irco^XUi^ 

-tho 

3 

us tow i , 2 1 m&<D&&u) ±Ki&tiLztiftm 

&fl2S#ttJtf (21 ±K t r 2 0i * 3 moZ. t&tr Zr0 2 

k: AZ2O3 * 20 wt \^tt* * h *m\s>x 

.x^y * 1; > iTfC X J? tag*flft l3)fc^0tL7to **■ 
C<D<£3Ififc(31©_tlCtt 10 

ltt*©*:*>K: , _tge(*Slfig(3)5r . Y 2 0 4 3 mot 
<f> 2r0 2 5:^-^3/ h £ LT * * g v^^C 



?*ISJ¥ 1-258222 (3) 

O^.WU AZ 2 0 5 -TiC«<D^?>f^T&* 0 
(D) , (EjJ^^<D«5ilJISTtt , * ^ 1) -^fifcffi 1500 

ttltft L(D)tt * ^ * 1500&T©^ 7 4 

-^ffiffi 950 <d* 7 4 rvcn u-ca»3iife^^m 

Tto Ciltt . «BW(D) , Wttte© tOICit^T* 

±&ntow 1 . 2 vc t &&®mwvn , * * * 

7 4 *X CSS tejfettfi»T*o^jfli , kf^^-.^ 

t^^* 1000 Jt^J:0 4 &m<Dtt&{b) , (I) , 

TC88 2 ^©OSCfeK^fj^OTto StlfK^M 

CSS ftfttt 8" ffi 7 s <h 3370 ^ 4 

^ 'tt(z) - (hlOffi^^tJ^Ti^^j^j)^ b it/to 

x , 4 s^vmttvjottmtt . -?<t asm , 

o^x«(a) , (i)i(j) . (kl?ffff&Ofr»tt4'*ft 
. (J) • (k)tOffl#^-rtt#«»Off»WCt>-f ^ 



-117- 



!5ra¥ 1-258222 (4) 
m 4 



SJ 1 ^ 





b 


1 


J 


k 


riv 


2000 


1 600 


1450 


1100 






m 2 


2x 








X 


Y 


Z 




Hv 


1300 


1000 


800 



^ 3 m 





h 


i 


J 


k 


X 


o 


O 


o 


O 


Y 


o 


O 


o 


O 


z 


A 


o 


o 


O 



YC Ce0 2 . U*0 , AZ2O3 , Y 2 0 5 fc&UO LT-t<Di£ 

^^fcoTwt*<^jx.fi3ic^i:* as/iD ut u 

Unit £ * y a -^flili ©B846fc^:fo £ , C 
^t1x>7, 22 , 1 98r . P 882 ) X £ L 

tNi-cu-p * m^ittto&va^xistw L/trfi • 

Co-P , Co-Nl-Cr , Co-Cr * t flfl® ffl B # 





h 


1 


i 


k 


X 


O 


0 


0 


O 


Y 


X 


X 


A 


A 


Z 


X 


X 


X 


X 



&±©*S;*X£ , ZrOj tofrtoK Y 2 0 4 * X O* 

az 2 o 5 * A*t* c t *c x i? ®&a><te u , * y # - 

-*fife££Hv 1000 &Ljz<D# %1>b * ? 4 ft<Z> 
ffl#fc>-eT*l ess oftoffftOftihlC j) 
»*£#©tt»*B&itT $ css VC X V 0 9 ? 

* ^ f -tffi^ffiW 3 Ttt Y 2 0 5 5: 3 mot * , 

az 2 o 5 * 20 %&ts zro 2 tefcft&Kui <h LTt^-S- 

^tt-6K4^t t X^o 

* ft , -t&^fifiWTd; Zr0 2 ZZtiLfrt-tZ&k 

&±© X 9 ft . C&ftWVC X 9 mWiKteW. 

tefk-t^J * . * X tfKHt'*' ^* * * -fc <D 5 
«5*&©«&*&&T & , -tons* . teffl-r^B 

i^T^OT, css *f>fE*rcffimgc!#fl{fr/tf ^ 

m 1 12a w: co^^o- ^^^^ x ^BSir ^ 



118- 



JSB3¥ 1-258222 (5) 



•0 7tjE?#i fc^Tlft^Ea . SB 3 fcltt AZ2O5 t sic © 
l3»ttt»S*fil . Ultt«»« . l5l J** ,161 




ftSA * « ifl # 



1 : 

3 ; titan 

4 : mmm 



2000 



e 

B 

K 
I 

R 

\J 
S 

tnx. 
cur 

i!S 



1000 



s 2 a 

7, 5 -r 9" 



abed 



/ 9 



I 1 I I \ 


\ H 


* 

x x x A ^ 

X 

0 

O O O A L 


1 0 - 

i OO .*— 
i A ^ 

1 



1000 2000 



I* 
> if 



-119- 



(6) 



m 3 a 



S 5 



1600 




S/C 



10 20 
/1/20J o/ S/C <UOl •/•) 



7 • 




# 4 0 



6 7 



6 a 




IE *F (Sft) 



1 . # f* co g ^ 

2 . &W<n% ft. 

3. MliEfct** 



8 



63 6 1? 



ft: (60V) 

* & 



A . ft fS A 

ft w 



*«tt*ftfflKfcWrt-TB2*3* 
ft £ (7375) #JS± * g 1® ^ 



()iW^03(213)3«l?.niF®) 

BjJ *ffi to oft u © i#au itt^ cd (SB 



m&£kt>< soc. 33 ) a j ^^©x^^iTiE-r 

So 

rx, ce o 2 &Ki*tt.i smoi 

^^TT**C tli, Xit (Pol Duwez & Francis 
Ode II , J.Am.Ceram Soc. 33) ICi£^bflt 

t^o J 

(2) t nm 7 ff-~s& s 

(1952) ) 0 J ^^CD^^ICfTiEr So 

rccofttt M^O £^tr Zr 0 2 <D&®\tX$k 
(Pol Duwez Francis Odel i and Frank H. 
Broan Jr J.Am. Ceram. Soc. 35 (5) 109 
( 1 9 5 2 )) -CW bfrIC £ ttTl^So J • 

(3) 3 ®$& 7 ft-tB 8 ff© 

p 8S2 ) j *^<D^:^icniEr 5. 

("^SK (T. SATOffe J.of Mater. Science 
22 (1987) P. 8 8 2 - P. 8 8 6 ) J 



# ± 



-120- 



